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1 Introduction
As part of the FLUTE Enhancements, we have proposed to support flexible packetization of the transport objects to enable enhanced error robustness and improved error recovery at the receiver side. Ideally, a receiver should be able to make use of any data that it has correctly received. Also the loss of any particular packet should have limited impact on the overall user experience. 

In this contribution, we report about simulations that we have performed to evaluate the error recovery performance from the transmission of DASH content/progressive download content over MBMS.
2 Simulation Setup and Results 
The simulation uses the trace files and simulation setup as defined in [1]. The video sequence used is “Elephant's Dream” and was encoded using H.264/AVC at 2000 kbps. Additional encoding parameters are:

1. 2 B pictures between any non-B pictures

2. frame rate of 24 fps

3. GOP size fixed at 48 pictures

Video is packed in a single track MP4 file and is fragmented at GOP boundaries, i.e. 2 second  long fragments. 

A simulation tool was developed to perform the following steps:

1. packetize file in either a structure aware or unaware way

2. In the media-aware packetization: moof and media samples are packetized separately and marked appropriately

3. In the media-unaware packetization: packets are of fixed size

4. the same tool is then used to apply packet loss to the packetized stream. Trace files from [1] and different starting offsets are used to simulate the packet loss according to realistic MBMS channel conditions.

5. Finally, the error recovery procedure is performed on the file

6. In the media-aware packetization: lost payload is replaced by 0s, lost moof's are partially recovered by setting their correct size. More advanced recovery of the movie fragment is possible and will be added in future revisions of this contribution.

7. In the media-unaware packetization: any lost packet is replaced by 0s. Removing lost data units completely was also tried but resulted in even worse results. 

100 Simulations runs with 20 different offsets for 5 different trace files (the 5 largest files) have been performed. The results that are gathered at this stage are simple and only tell if a recovered file is playable or not by the VLC player.
	
	Can be played to the end
	Playback is interrupted
	Cannot be played at all

	Media-aware packetization
	81%
	15%
	4%

	Media-unaware packetization
	0%
	57%
	43%


In future contributions, we plan to provide more results comparing quality and implementing more advanced error recovery algorithms. 

Note: the simulation tool has been implemented in Qt and the source code can be shared on request. It relies on MP4Box to extract information about the MP4 file structure and uses the resulting XML file to packetize the MP4 file in the media-aware mode.
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